Reference No. 5 

Reference No. 1- Japanese patent laid-open application Hei 06-1 18238 
ILLUMIN ATING PLASTIC OPTICAL FTRFR 

(1 ^Publication number : 06-118238 
(43)Date of publication of application : 28.04.1994 

stsmmms ammmmmeaB can gaeaB B gacaaaemaa a ana i KsaaeK ass awmm amnse* m <*~ » ^ „ 

(51)Int.CI. G02B 6/00 " 

G02B 6/00 



(71) Applicant MITSUBISHI RAYON CO 

LTD 

(72) Inventor : SHIMADA KATSUHIKO 

TAKANO TSUNEO 
TAWARA YASUTERU 
IRIE KIKUE 



(21) Application number : 04-265105 

(22) Date of filing : 02.10.1992 



CONSTITUTION: A plastic optical fiber is constituted of a transparent core material and 
a sheath material and allows a light leak from the whole side face or the desired port ion 
of the optical fiber, and a scatterer is dispersed on the whole sheath material or at the 
desired portion for a light leak. The outer size of the scatterer is preferably set to 0. 1- 
5 100|im and the sheath material dispersed with the scatterer is blended with polymers 
having different refraction factors. The scatterer is made of at least one kind selected 
from polymethyl methacrylate, polystyrene, polycarbonate, polyethylene, and fluororesin. 
A fluorine polymer or a methacrylic acid ester polymer having the refraction factor 
smaller than that of the core material is used for the sheath material. 
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CLAIMS 

[Claim 1] The illumination plastic optical fiber which is a plastic optical fiber which 
consists of the core material and matrix of the transparent matter, and l|g|§ from all or 
the re quest portion of the sides of an op tical fiber, and is characterized by the scatterer 
1 5 being distributed by all or the matrix of a request portion which should §|j|g 

[Claim 2] The illumination plastic optical fiber according to claim 1 whose dimension of 
a scatterer is 0.1-100 micrometers. 

[Claim 3] The illumination plastic optical fiber according to claim 1 whose matrix by 
which the scatterer was distributed is the dryblend object of polymer with which 
20 refractive indexes differ. 

[Claim 4] The illumination plastic optical fiber according to claim 1 which a scatterer 
becomes from at least one sort of matter chosen from a polymethyl methacrylate, 
polystyrene, a polycarbonate, polyethylene, and the fluororesin. 

25 [Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the illumination plastic optical fiber 
which contains a scatterer in a detail at a matrix more about the plastic optical fiber which 
**** from all or the request portion of the sides of an optical fiber. 
30 [0002] 

[Description of the Prior Art] The plastic optical fiber which **** from the side is used 



2 



for lighting, the ornament, the design, the display, etc. About the illumination plastic 
optical fiber, various fiber structures and manufacture are proposed from the former. 
[0003] For example, the thing about the optical fiber of ****** has JP,47-42534,B. 
Mechanically or thermally, this invention breaks alternatively, **** total reflection of an 
optical fiber, and uses this optical fiber for textiles. On the ****-ized technology of 
leaking from the side the light transmitted in addition to the above-mentioned 
conventional technology What distributes a transparent wafer inside an optical fiber as 
what has the feature in the quality of the material and composition of an optical fiber 
(JP,5 1-29951,B), What uses an elastomer as sheath (clad) material (JP,60-1 12204,U), 
The core (heart) of an optical fiber is made to distribute diffusion centers, such as 
translucent or opaque material, such as a glass particle, or air bubbles, and there are some 
(JP,63-2477 05,A) which make diffusion center density high and obtain unjform 
il lumination as it separates from an optic al fiber edge preferably. 
[0004] Moreover, there are what minces a cut for the optical fiber under revolution with a 
cutter (JP,50-83044,A), a thing (JP,63-253903,A) which forms the blemish of a specific 
configuration in an optical fiber front face, and a thing (JP,04- 18801, U) which forms a 
blemish in a specific position as some which form a cut in an optical fiber front face with 
an edge etc. 

[0005] Furthermore, it is in what forms a split face and distortion in an optical fiber front 
face with heat treatment. There are that (JP,52-32582,B) to which the surroundings of an 
optical fiber are spirally twisted around by the synthetic fiber, and the thermal contraction 
of this is carried out, a thing (JP,60-159707,A) which forces the heated salient on an 
optical fiber and forms the **** crevice of a predetermined interval, and a thing (JP,63- 
293505 A JP,63-318502,A, JP,01-3803,U) which pushes the heated split-face plate 
against an optical fiber, and forms fine irregularity in a front face. 
[0006] What pushes mechanically and forms distortion etc. or it twists an optical fiber 
Some (JP,03-123302 ,A, JP,04-66904,A) which form the blemish and distortion of a 
predetermined interval through an optical fiber through an optical fiber between gears 
with what forms irregularity fine on a front face (JP,0 1-273007, A), and the thing (JP,02- 
108007 ,A, JP,02-108008,A) which twists the surroundings of a tension member by the 
optical fiber are between the thing (JP,50-83049,A) which twisting of the optical fiber is 



carried out [ thing ] and makes distortion remain, and the roller which has a detailed 

salient. 

[0007] 

[Problem(s) to be Solved by the Invention] Although transmission loss is small and light 
transmits the inside of a core material good or the fiber length which transmission loss 
can be large and can use becomes short although various advanced technology is carried 
out and proposed, and these are ****(ed) in a large quantity from the optical fiber side, it 
does not **** from the optical fiber side effectively. The place which this invention is 
made based on an above-mentioned background, and is made into the purpose is offering 
the illumination plastic optical fiber which can **** from the optical fiber side 
effectively while transmission loss is small, light can transmit the inside of a core 
material good and the fiber length which can use can lengthen. 
[0008] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by~^ 
the illumination plastic optical fiber of this invention. That is, the illumination plastic 
optical fiber of this invention is a plastic optical fiber which consists of the core material 
and matrix of the transparent matter, and ** ♦* from all o r the request portion of the sides 
of an optical fiber, and is characterized by the scatterer being distributed by all or the 
matrix of a request portion which should ****. — * 
[0009] In the desirable mode of this invention, the dimension of a scatterer is 0.1-100 
micrometers. In a more desirable mode, the matrix by which the scatterer was distributed 
is a blend object of polymer with which refractive indexes differ. Moreover, the above- 
mentioned mode sets and a scatterer consists of at least one sort of matter chosen from a 
polymethyl methacrylate, polystyrene, a polycarbonate, polyethylene, the fluororesin, etc. 
[0010] The optical fiber used by this invention is the thing of the plastics system which 
has clad (sheath) and a core (heart), and has the step index type multimode optical fiber 
from which a refractive index changes gradually, the step-in deck type single mode 
optical fiber to which a refractive index changes gra dually and which it becomes from a 
single mode, and the gray dead index type multimode optical fiber which spreads the 
different mode as the structure. As a material which constitutes core (heart) material, a 
polymethylmethacrylate resin (the homopolymer and copolymer of a methyl 



methacrylate are included in PMMA and this specification), Deuteration PMMA, a 
polystyrene system polymer, the Polly 4-methyl pentene -1, a silicon system polymer, 
etc. can be used. 

[001 1] As clad (sheath) material, a refractive index is smaller than core material, for 
example, it is a fluorine system polymer (in this specification), for example, a fluoride 
vinylidene system polymer. A copolymer is included. For example, a fluoride vinylidene- 
tetrafluoroethylene copolymer For example, (the copolymer which contains a fluoride 
vinylidene 90 or less % of the weight 70% of the weight or more preferably 50% of the 
weight or more), A fluoride vinylidene-6 fluoride [ propylene ] copolymer, a fluoride 
vinylidene-hexafluoroacetone copolymer, There are a perfluoro alkyl methacrylate 
system polymer, a methacrylic-ester system polymer, etc. containing a fluoride 
vinylidene-truffe RUORO ethylene copolymer, the 3 yuan or more copolymer of a 
fluoride vinylidene, etc. 

[0012] The dimension of the scatterer used for this invention is 0.1-100 micrometers, and 
the appearance configuration has the shape of a globular shape, a tabular, and a thin foil, 
a grain, a column, an indeterminate form, etc. The quality of the material is transparency, 
a translucency, and opaque matter. Preferably, the matrix containing a scatterer is a 
dryblend object of polymer with which refractive indexes differ. This scatterer consists of 
at least one sort of matter chosen from fluororesins, such as a polymethyl methacrylate 
[[ref. ind., 1.49]], polystyrene [[ref. ind., 1.47-1.56]] , a polycarbonate [[ref. ind., 1.59]], 
polyethylene [[ref. ind. 1.47- 1.56]] and a polytetrafluoroethylene [[ref. ind., 1.33]], etc. 
The part which makes a matrix distribute a scatterer is all or the request portion which 
should **** of optical fibers, and can be given to arbitrary parts. Moreover, a portion far 
from the incidence ed ge as for which light carries out incidence is made to contain more 
scatterers a degree fro m the light source, and side **** can be uniformly obtained as the 
whole optical fiber. " ~~ " 

[0013] 

[Function] In the illumination plastic optical fiber by this invention that has the above- 
mentioned composition, it acts and operates as follows. If the matrix of the all of plastic 
optical fibers or the request portion which consists of the core material and matrix of the 
transparent matter is made to distribute and contain a scatterer, dispersion of light will 



increase remarkably in all or the request portion containing a scatterer. Consequently, it 

**** from the optical fiber side. 

[0014] 

[Example] Although this invention is concretely explained below based on an example, 
5 this invention is not limited to the following examples, unless the summary is exceeded. 
[0015] [Example 1] PMMA was used as a core material, fluoride vinylidene 80 mol % / 
tetrafluoroethylene 20 mol % copolymer (refractive-index nD=l .42) was used as a 
matrix, the dryblend of the polytetrafluoroethylene particle (refractive-index nD=1.35) of 
1 micrometer of mean particle diameters was carried out to the matrix 0.1% of the weight 

1 0 to the matrix, and the plastic optical fiber with an outer diameter [ of 1 000 micrometers ] 
and a sleeve thickness of 10 micrometers was obtained. When incidence of the white 
light was carried out from the ends side of the obtained plastic optical fiber, the whole 
optical fiber was covered and side **** was carried out brightly. 
[0016] [Example 2] The plastic optical fiber was obtained like the example 1 except 

1 5 having carried out the dryblend of the PMMA (refractive-index nD=l .49) 1% of the 
weight to the matrix as a scatterer. When incidence of the white light was carried out 
from the ends side of the obtained plastic optical fiber, the whole optical fiber was 
covered and side **** was carried out brightly. 
[0017] 

20 [Effect of the Invention] While transmission loss is small, light can transmit the inside of 
a core material good and the fiber length which can use can lengthen, by the illumination 
plastic optical fiber by this invention, it can **** from the optical fiber side effectively, 
so that it may prove from the above-mentioned example. 

25 TECHNICAL FIELD 

[Industrial Application] This invention relates to the illumination plastic optical fiber 
which contains a scatterer in a detail at a matrix more about the plastic optical fiber which 
**** from all or the request portion of the sides of an optical fiber. 
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